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Description 

This invention relates to an oral pharmaceutical composition for human therapeutic use comprising 
human blood fractionation derived immune globulin, wherein at least 70% of the immune globulin is IgG 
5 and wherein the immune globulin 'is dispersed in a pharmaceutically acceptable carrier, characterized in 
that it contains an antidiarrheal and/or an antispasmodic. 

The importance of the humoral defense system, immune globulin (IG) has long' been recognized. IG 
preparations for therapeutic use have been available for about 30 years, however, the structure and function 
of IG'("gafnma globulins") has only been understood in detail for a few years 1 . Five classes of immunog- 
10 iobulins are now recognized : lgA,<lgG,~ lgM, IgE and IgD.'the functions of the first four classes have been 
. -extensively researched, Whereas the clinical significance of IgD is still essentially unknown. The bulk of the 
serum immunoglobulins (approximately 70%) are IgG, and ' they are the carriers of many of the body's 
v acquired defensive 'functions, like the other forms of IG, the IgG molecule consists of heavy and light 
polypeptide chalhs.- Prdteolytic enzymes can be used'tasp1tt r lg r G'intb Various fragments, called Fc, Fd and 
f5" Fab fragments. Fof 'the Immunoglobulin molecule to be fufl'y functional and hence therapeutically effective, 
it' is believed that its mbteeular integrity,- particularly its' primary or tertiary molecular structure, must be 
retained or, if not, its function would be impaired. 
. Intramuscularly injectable (IM) and intravenously injectable (IV) immune globulin preparations for 
5'i parenteral admiri»sWatlb'n are known: TnelVlG material contains either a modified or unmodified IG molecule 
. •■' 20 or both. ' '■ ■ i/'i ,; v :Vt 1 " ;! ? " ■■ ' ' 1 : '•' ' '" 

!'.'.■' •'. ' It has been observea tHaVbreastfed HeWbom infants are better protected agairistgastrointestinal infec- 
. -•• fion than are formula-fed fnfaHts. (Jelliffe/ Amer: J. Clin. Nutf.,- 29 .1227, 1976 ; Kleinrnan et al„ Digestive 
<;;: ', : Diseases andS.C."' 24 (i1)::'*876 : 82, 1979 ; Beer et at., J. invest.' Denrhat., 63 : 55-74,1974 ; Amman et 
< '-',. al.; Soc; for Exp. Biol, and Med., 122 : 1098^1^101, 1966 rLourgia et al„ Arch, Argent Pediat , 72 : 109-125, 
- '-26 '■' <1974 •; Hilper 'etaf.- "Food and immunology", Hambrabus L, Hanson LA., McFarlane H. (Eds) pp. 182-196, 
.1 977 ; Hanebery' et al./Eur 1 . J. Ped'ratr., 132 : 239, '1 979); This can be accounted for by the presence of T 
''■ 1 and B lymphocytes; phagocyte's, antibodies, complement components arid other anti-bacterial substances 
such as lactof errin • and- lysozyme. The relative importance of these elements in milk is difficult to assess 
• : although removal of cells by heating "or centrifugation may lead to a significant loss in protective ability (Pitt 
30 etal., Ped. Res.. 11 , 906, 1 977). U.S. Patent No. 4,096,244 describes a dried particulate porcine or bovine 
blood senjm 'dontaihihg Jrhmunoglobulihs which is acceptable to and palatable to newborn piglets when 
' • ■ brally administered to piglets as a feed stuff component. 

" •• li» U.S. Patent' No. 3,975,517 a method is described wherein cows are vaccinated with a particular vac- 
cine for coliform enteritis. Recovered milk from the so-vaccinated cows can be orally fed to newborn calves 
35 on a continuous 1 basis. 

An immune milk product containing antibodies Is disclosed in U.S. Patent no. 3,911,108 and may be 
administered to baby pigs to' protect against transmissible gastroenteritis. 
" •> • Milk obtained from milk-bearing animals which have bedn treated. with a specific mixed bacterin vaccine 
' !•!'• is described in U.S. 1 Patent No] 3,128,230. The milk'may be 'administered to numari and f lower animals for 
■ > 40 treatment of'various diseases. • - . , " 

; n < In U;S. Patent No. 2,607,716 there is discidsed a composition for preventing or inhibiting scours In cal- 
ves, lambs, goats, pigs, rabbits, and the like. Plasma, serum, or globulin fraction of pooled blood from dairy 
cattle, sheep- *or pigs containing immune proteins is spray-on freeze-dried and mixed with a solid Vitamin 
• K source and partially digested milk solids. In use trie mixture is mixed with water and orally administered 

• 48 to the animal to be treated. , 

■ - • • DE-PS 24 09 862 describes an oral applicable immune globulin of bovin origin which cannot be regarded 
; as the same as the human one of the preseVit invention. 

Human immune globulines Were kndwn for injectable (riot oral) use (see"Rote Liste" 1976 product No. 
74001*74005). .. , . ^ " ' " , 

so - The articles in Ped.-Reseaich 14': 59f (1980) and Ped. Research' 15 : 1256-1260 are dealing with the 

• survival of oral human immune serum globulin in low birth'weight infants which are known to have enzymatic 
''» ''''immaturity. '■ "' " " ;' ' ' . 7' 

i l US-PS4 186-192 describes a stabilized I immune serum globulin and a'rejated 1981 product information 

-to "GAMMIMUNE®* of Cutter Biological describes it's use for intravenous application. 
55 ' GB-A 1 499 078 is' concerned* with a rriedicirial preparation for treating intestinal infectious diseases . 

which contains as afriajor constituent IgA-cpritaiiiing garrima globulin, and in particular, gamma globulin 
,iis v derived from 'Humarf semrfrbr plasma dnd 'containing a high concentratiqn of IgA (referred to as "IgA-rich" 
.'>•'!*• gamma globulin) coated 1 With a' coating '("enteric 7 cisalingj") capaBl of dissolution ip the intestine tore! ase 

'" " " ' 2 
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. Experientia 33/1, page 138 describes the stability o( qrally„administered bovine immunoglobulines with 
i high antibody level against pathogenic E.coli in the intestine of the infant., 

It has been found that human IG may be administered, orally with significant maintenance of molecular 
5 integrity. This result is surprising because degradation of the IG molecule would be anticipated to occur in 
the stomach by analogy with the ready degradation observed wjth various enzymes in vitro . As mentioned 
above, integrity of the IG molecule is believed to be required for therapeutic effectiveness., 

The product of the present invention is an oral, pharmaceutical composition for human therapeutic use 
comprising human blood fractionation derived immune globulin, wherein at least 70% of the immune globulin 
. 10 . is IgG and wherejn tne,immune glqbuiin.is dispersed in a pharmaceutically acceptable carrier, characterized 
. '. . irvthat, it contains- an antidiarrheal arid/or an antispasmodic,- ... „-.;..;. i.r : 

bra! administratia.0 of JG has advantages over parenteral, administration^^ ; primary advantage is the 
avoidance, of injection, either, intramuscularly or intravenously, as a means-ofadministration .and the dis- 
comforts, etc.., associated .the'reM^t^ An oraMG composition provides ease of administration and avoids the 
16 pain associated with parenteral, administration, particularly intramuscular targe r doses. qf.lG may be 
administered orally than parenterally. ' . , - r • ";-;,-;<; v ; v.- •■ . ( ■: •"• -. 

The oral pharmaceutical composition p{ the,, invention, comprises orally admin isterable hepatitis-safe 
immune serurri globulin in a therapeutically" effecfiYe/an^unjt |n,a pharmaceutically acceptable carrier. The 
immune globulin can be prepared from human blood by fractionation in the same manner in. which marterial 
20. intended for parenteral, i.e., intramuscular (II^IG) or in^aye^ipus (IVIG),use iSrprepared. IMIpjand IVIG are 
well known and can be prepared by known means. Fpr exarnple, IM!f^ is commonly prepared py.Qohn frac- 
tionation fcohn etal., J. Ara Chem, Soc, 68, 459^75 [1946] ; Oncley et al>, J. Am. Chem. Soa; 71, 1541-550 
.,' [1949]). IVIG can be prepared by a number of mettjqd?- such. as>uj|racentrBugatibn j(Bawndem et al„ Vox 
Sang., 7 , 157-174,[1962]) v pH adjustments (Koblet et al., Vox..Sang:.,.13 , f 93-102>P9g7]j, careful fractjjfc- 
• 25 nation (Schneider et al.. Vox Sang., 31. ' ,141,-151 [1976]), enzymatic modification "(Fahey et al., J. Exper. 
Med!, 118 , 845-868 [19163] ; Kneapler etai, Vox Sang.. 32,159-164 [1 977]),;structural modification (Bamn- 
dern et al.', Monog'r Allergy. 9, 39-60 [1,975]), chemjcal modification (Stephan, Vox Sang.. 28„ -422-43J _ 
[1975]) ; Masuko et al.. Vox Sang., 32 , 175-181 [1977]), and reduction and alkylatiqn (Pappenhagen et at. ,, 
U.S. Patent No. 3,903,262). . ', , ,<;,..,'. -. : ., ' • 

30 Other methods of fractionation to yield IG which may be used include pplyelectrolyte affinity adsorption, 

large scale electrophoresis such as disclosed in U.S. Patent No. 4,246,0£5 ? for} exchange adsorption, and 
polyethylene glycol fractionation. However, any method whichfractionates an, immune serum globulin com- 
prising IgG from a human source may be used, in the present invention. , ..• ., ... !• •.. - i:< 

As the pharmaceutically acceptable carrier in accordance with the inversion one may use liquid, semi- 
35 solid, e.g., pastes, or solid carriers. Particular rfi_quirernents,,of the carrier are that it not, be harmful to the. 
recipient, that the IG be stable therein, and,that the carriernqt be detrimentafto the IG. TheIG may be com- 
bined with the carrier by solution, suspension, emulsifjcation, admixture, encapsulation, absorption, adsorp- 
" ,l 1 tion and the like. Examples of earners which may, be used in the present invention are,, by way otpxample 
v " and not limitation, water, fats, oils, lipids, liposomes, resins, binders and fillers, or combinations, thereof. The 
40 immune globulin may, e.g. be dissolved or suspended in water, encapsulated in,a liposome or adsorbed 
on a resin. ' '. , • , , ?~ i. ' 

In some compositions a lubricant or disintegrator ray be present. An ^portent preferred characteristic 
of a carrier suitable in the present composition .is that it project thB therapeull^.effectjlyerief? pf the IG, by 
e.g., maintaining the integrity of the IG molecule or the activity thereof andthat it facilitate^ delivery of active 
4S IG to the 6ite whereat the therapeutic activity of Jhe IG is required. By.the term therapeutic effectiveness is 
meant that the oral composition be effective for the preventative or curatiya, health measure for which it is 
orally administered similar to that for parenterally .administered IG. „-„•,;„ ^ ; . i - 

The oral composition of the invention may contain a stabilizing agent which protects the- IG from loss 
of therapeutic activity. by denaturation. As the stabilizing agent one may, use bqffers, amino acids such a.: 
go ' glycine and* lysine, carbohydrates such as dextrose, mannose, galactose, fructose, <laptose! sucrose, mai- 
tose, sorbitol and mannitol, proteolytic enzyme inhibitors, or combinations thereof, in an amount sufficient 
to stabilize the IG in the oral composition,. Also for consideration is the.cpnjunQtw&use of a*eani.er and stabi- 
lizer'to achieve the aforementiohed stabilization and protective effects and-egntroifed release preparations. 
The instant product when used tp treat enteric infections might a)sp cpnjain a bulging material such, as 
55 cellulose or m'ethylcellulose in amounts conventional in th.e.art, je f jg., abpuj: a^ t io,puo grams per, 1-00 ml. 

Furthermore the present cprnposkion rriany' contain, an.agent.that stabilizes, j^ie, jm,rpur,o globulin in the 
^digestive tractor ah antidiarrhea| agen/ such,as an .opium,.an.adsW.^0 t ^°^Pr.'Or an anticholinergic. 
" Opiuriis useful in the invention, which are also antispasmodics (decreasetimeoutof bowel) include codeine 

3 " 
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phosphate (dosage e.g. 15-60 mg everysix hours), diphenoxylate (e.g. 5 mg every six hours), and meperi- 
dine. An example of an adsorbent powdenwoutd be kaolin (e.g. 1-2 g every founhours). 
, Suitable anticholinergics are, for example, atropine (e.g.0.5-0.1 mg every 6-8 hours) and propantheline 
e. g: 75 mg daily in divided doses). .r 

, i The product of the invention may contain an antacid, which may be administered e.g. every four to six 
hours, such as sodium bicarbonate(e.g. 4.4 g) magnesium oxide or hydroxide (e:g. 5.9 g), calcium carbo- 
nate (e.g. 4.5 g), magnesium trisilicate e.g. 50 g), magnesium carbonate (e.g. 63 g), and aluminum hydroxide 
gel (e. g. 715 ml). 

The above dosages are based on current usage of the above drugs individually or in combination. The 
amounts of the drugs used in art oral product of the invention would be that necessary to achieve the desired 
results,: e.g.Jn an antacid amount or in.an anticholinergicamount This is easily ascertained by one skilled 
in the art using the above guidelines. Of course, the added agent must not be detrimental to the activity of 
the immune globulin. ... 1 ; J- '•»••'-• '■■ 

< The IG,shpuld be present in the oral composition of this invention' in a therapeutically effective amount 
The amount of IG^shpuld, therefore, be that which wiH render the oralcomposition therapeutically active for 
the particular prophyjactiq or curativa effect desired.- " ' 

Preferably, the instant oral composition will contain about 1-80% IG, more preferably about 5-50%, of 
which nptless.than 70,% is gamma globulin (IgG) as mentioned above. The product may contain other globu- 
' lins such as IgA, IgM, igOi and IgEi.For example, Cohn:Fraction H + HI contains the following proportions 
, of the above : about. 8 parts IgG to Lparteach of IgA and IgM and traces oflgD and IgE.' 

; v The pH of the oral: compositien-shouid-be! pharmaceutically acceptable and not result in destabilization 
„ ,. of the composition.; The pH of the composition should^therefore be adjusted, where necessary, to within the 
. range of about 4-8, preferably about 6^7; by addition thereto' of a pharmaceuticaily acceptable acid or base. 
■ , it may be desirable for purposes of the invention to incorporate into the oral composition certain flavoring 
agents to. enhance itspalatability. An example of an additive for this-purpose is sorbitol. However, then are 
. of course many other flavoring agents well-known in the art which may be mixed with the oral composition 
in an amount sufficient to render the oral: composition palatable. Generally, the flavoring agent Is present 
in the oral composition in an amount of about 1-20% ; however, flavoring agents such as vanilla, strawberry 
and cherry, are ;usually present at a level of less than 1%. . .. 1 

.When to be administered to adults, the material preferably is in the form of a tablet. 
..... Generally immune globulins for intramuscular administration contain a mercury compound. The orally 
administerable material according to the invention should be free of any mercury compound: 

The orally administerable immune globulin compositions according to the invention may be prepared 
by a -method which comprises : 

(a) mixing an orally-administerable immune globulih with a pharmaceutical^ acceptable carrier and, 
opttonallyia flavoring agent and/or other additives, 

(b) adjusting! the pH of the mixture- to about 4-8 and 

(c) rendering the mixture in e form suitable for oral administration. ...»••« 

A typical formulation of an oral-pharmaceutical composition iri accordance with' the invention is, byway 
of example and not limitation, an aqueous'solution having tHefoifowins compaction 

., IG concentration 5-20 g/100 ml. 

pH . .... , . : ..... . .6-7 

Sterility, pyro- ' pharmaceutically 
. > genicity, safety acceptable 

Purity of , IG , NLT* 90% Gamma Globulin 

Carbohydrate such 1 - 20 g/100 ml. 

- dextrose, ihaltose, 

•• .. sorbitol- ' . 

" NLT = Not . less than .' ■ _.■ . 

The starting material for the above formulation is the globulin fraction isolated from human blood plasma 
., by Cohn fractionation (Co'm etal., ibid.) , which is known to be hepatitis-safe.'(dbhri Fraction II + III paste, 
She hepatitis safe ty of whichjis- not known, may b& rendered so by methods khbwn in ! the art such as by 
«,,. heat pasteurization In, the presence of astabileer.^'Dry Immune Gjtibufin (Human) of Cohn Fraction II paste 
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and filled into appropriate bales. Eacl, to^cnto 1 „ ^ S .^fl* S *" 0n is 5ler,e 

The flnal contain b«n- are .Pl^^S^^™*^^^*"**^ 



Oral Administration of IG 



, milk in the two weeks prfoi: tc hTS a m^H ' ltl6n 1 "^^P^^^"- N°n e received breast 
Patent Nos. 3.903^*'^ P^ared^ing to U.S 

,• " ^^C^^^ divided do^s was administered 

coltected and saved for each ,24- h™ , r mo ,^ k • e ,nfarit served ascohtrol. All stools were 

« tinuing for 2 days ^C^1T^ m Z;^ l, ^ ^!**« beganTnd co 

, ^munoglobMli, content and frozen &r-' 20» G for ^determinations of 

of dried stool, mixed for30 mU**^ 
20 ^ r f"Pema.tant was.removed, *erileltere^^ 

, lobuljn G,Aand,M levels an these samples ■w^^^t TIM ^' Qiianti ™™ immunog- 

.. Sprmgifeid,^ 

The Group B streptocqcci were opsonized b S t^T^^^ 1»*W6). 
40 minutes at 37°C. The organisms wereJher , ■ « ltn ^i ml ^stool extract and rotating for 

diluted to originate 5fo^ 

Chemiluminescence (CL) was performedTt ,2 -^^nml^tH^ta^.- 
singiephoton count "odeU^e^ 8000, in the 

opsonized Group B streptococci (5 * W tolT Z > iTl * ° fPMN < 2 * * 1*M> and 0.3 cc. of 
« at 37'C in a Dubnoff shaking water bat and '^J^^SZV^^ M VialS Were ke P* 

Clinical observations - No adverse after £ Z ?? * ,,me required for «*nting, 

course of 

. AlUnfants remained dinicajjy we^ 

lastfeeding. IgG was found in the stools of .11 I^mm^^"^ 1 ^ 4 * hours afler ** 
and represents 4-12% of the 'oral dose. Inc^^ 

of IgG. axcrated per day, suggesting a lir^rSJtte^to JT* aSSOCiafed ^ higher amounts 

recovered.. 9 " near relatl °nship between the amount ingeste r d and the amount 

Opsonic studies - Normal / 1 *r«n,,| nn . fr , M 7 - ' * , 5 • 

to salr^iG^rTtoo, supernaTan ts from an MIG fed T GroupB streptococcus exposed 

measured overtime. The peak re Sponse Tn c JltT* ilZ* *" *^"~.»" produced is 
Thiols generaiiy reached at sevenminut Z add'icn ^Z*T ^ ^ * ° PS °™ 
rapid falloff in counts over the subsequent 21 minZ Th/ ? th * ^ion vial. There was then a 
in configuration, except for the pe*k CL^hieved " ' M ' G * St °° ls> and sa,ine are *^'ar 

and^Sv^o^ 
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collected prior to MIG feedings and 48 hours after MIG feedings. ■...„, 

With respect to CL counts and their relationship to stool IgG levels, intensity of CL response did not 
relate to the IgG level in a linear fashion. With respect to chemiluminescence response on stool samples 
with antibody levels both above and below 100 mg/dl. t oh undiluted MIG and on saline controls, the average 
5 CL counts of those samples with coprbantip'ody levels in excess of 100 mg/dl. was' 69 x •! 0 3 compared with 
69 x 10 3 for samples with levels less than 100 ml/dl. The difference was highly significant (p '< .001). 

The difference between the high IgG samples and the saline controls (40 x 10 3 j was also highly sig- 
nificant (p < .001) as was that between MIG and saline controls (p < .001). No statistical difference in CL 
was found between saline controls and samples with less than 1 00 mg/dl. of IgG or'between samples with 
10 greater than 100 mg/dl. of IgG and MIG. 

Irt studies' employing a rabbit ileal loop model, Zinkernagei et al., in Med'. Microbiol. Immunol., 162 , 1 
(1975) showed that passive immunization with, i.e., injection into a loop of rabbit intestine of bovine 
• s ; 5 immunoglobulin (50 mg. of IgG per loop) was effective" in dWdre'asfng viability' of several strains of human 
>> "■ ! enteroprtathogeriic E. coli. '•'-'•• ' ' 

15 The above infantstudy demonstrates that the infants stool contained significant quantities of undigested 

' ' and intact IgG and that this coproantibody retainW significant opsonic activity for Type HI Group B strep- 
" tococci. Oral IG, therefore, may be used in prevention or treatment of enteric infections, e.g., E. coli, V. chol- 
era, S. typhosa or intoxications, e.g. infantile botulism, since intact IgG with opsonic activity persisted in 
" the gastrd-intestihal tract/ahd thus is - available to function in' such prevention or treatment. 

20 

Claims 

1. An oral pharmaceutical composition for human therapeutic use comprising human blood fractionation 
25 derived immune globulin, wherein atleast70% of the immune globulin is IgG and wherein the immune globu- 
lin is dispersed in a pharmaceutically acceptable carrier, characterized in that it contains an antidiarrheal 
and/or an antispasmodic. 

2. A composition according to claim 1, characterized in that the carrier is a liquid and the composition 
has a pH of 4-8. 

30 3. A composition according to claim 1 , characterized in that the carrier is a solid. 

4. A composition according to claim 3, characterized in that it is in the form of a tablet 

5. A composition according to claims 1 to 4, characterized in that it further contains a stabilizing agent 
selected from the group consiting of buffers, amino acids, carbohydrates, anticholinergics, antacids and pro- 
teolytic enzyme inhibitors. 

35 6. A composition according to claims 1 to 5, characterized in that the amount of orally administerabJe 
immune globulin in the composition is 1-80% by weight, preferably 5-50% by weight. 

7. A composition according to claims 1 to 6, characterized in that it further contains a flavoring agent. 



40 Anspruche 

1. Eine orale pharmazeutische Zusammensetzung fur die Verwendung in der Humantherapie, umfas- 
send von einer Humanblutfraktionierung abgeleitetes Immunglobulin, in welcher wenigstens 70% des 
Immunglobulins IgG ist urid in welcher das Immunglobulin in einem pharmazeutisch annehmbaren Trager 

45 dispergiert ist, dadurch gekennzeichnet, dad es ein Antidiarrhoikum und/oder ein Antispasmatikum enthalt 

2. Zusammensetzung gemad Anspruch 1, dadurch gekennzeichnet, daft der Trager flussig istund die 
Zusammensetzung einen pH-Wert von 4 bis 8 hat. 

3. Zusammensetzung gemad Anspruch 1 , dadurch gekennzeichnet, dad der Trager fest ist. 

4. Zusammensetzung gemad Anspruch 3, dadurch gekennzeichnet, dad er in Form einer Tablette vor- 
50 liegt , 

5. Zusammensetzung gem§tt Anspruchen 1 bis 4, dadurch gekennzeichnet, dad sie weiterhin ein Sta- 
bilisierungsmittel enthalt, welches ausgewahlt ist aus der Gruppe bestehend aus Puffern, Aminoseiuren, 
Kohlenhydraten, Anticholinergika, Antacida und proteolytischen Enzyminhibitoren, 

6. Zusammensetzung gemad Anspruchen 1 bis 5, dadurch gekennzeichnet, dad die Menge des oral 
55 verabreichbaren Immunglobulins in derZusammensetzung 1 bis 80 Gew.-%, vorzugsweise 5 bis 50 Gew.-% 

betragt. 

7. Zusammensetzung gemaft Anspruchen 1 bis 6, dadurch gekennzeichnet. dad es weiterhin einen 
Geschmacksstoff enthalt 

6: 
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Revendications . t . . 

1. Composition pharmaceutiqye prale a usage therapeutique humain, comprenant une immunoglobu- 
lins obtenue parfraptionnementde sang humain, dans laquelle a.u moins 70% de rimmunoglobuline.consis- 

5 tent en IgG et dans laquelle I'immunoglobuline est disperse'e dans un support acceptable du point de vue 
pharmaceutique, Qaract^risee en.ce qu'elle contient une substance anti-diarrheique et/ou un agent antis- 
pasmodique. , s -. > 

2. Composition suivant la revendication 1, caract6ris6e.en ce que le support est un liquide etla compo- 
sition a tin pH de 4-8. 

10 3. Composition suivant la teyendication 1 , caracteris^e.en. ce que |e support est une matiere solide. 
. 4. QomRositidn siijvaoljif .pvenicjication 3, caract$ris6e en ce qu'elte estsou&l? forme d'utj comprint. 

5. Composition, suivant jes revendications 1 a 4, caractSrisee ,en ce qu'elie, contient en outre un agent 
stabilisant crioisi entre des 'tampons, des amino-acides, des glucides, des anticholinargiques, des,antacides 
et des inhibiteurs.d'enzymes pro.teolytiques.,, , • . . ,. .» ,.-.!. t . u-i 
is 6. Composition suivant ies revendications \& 5, caracteris^e en ce que la quantite d'immunpglobufine 
administrate par voie ofale dans la composition ya de \ & 80% #n poids, de preference de 5 a 50% en 
pqids. . .„ ,• . ,- ,- ' , r , - ; 

7. Composition suivant Ies revendications 2 a 5,.caracteris6e!eri ce qu'jelte..cojitient,en outre une subs- 
tance aromatique. 

20 



